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Customer satisfaction is highly associated with product quality. The perceived quality of products serves as a driver for the loyalty 
of customers and also promotes high profitability, viability of products and return on investment. Therefore, understanding the 
importance of requirements as it is associated with the satisfaction of users or customers when their requirements are fulfil led is 
worth the stress considering. So many studies have been done on customer satisfaction in relation to the importance of 
requirements, but the correlation between customer satisfaction coefficients of the Kano model and users or customers reported 
requirements importance have not been sufficiently examined. In this study, an attempt is made to investigate the influence of 
customer reported requirements importance on the perceived quality of proposed software products. The result of the study 
indicates a significant relationship between the reported requirement importance and perceived quality of proposed software 
products. Since customer satisfaction (perceived quality) is directly related to the reported requirements importance, it is 
therefore essential to give adequate place to user or customer satisfying the requirements (features) all through the software 
development lifecycle as this enhances the products perceived quality. 
 





Users and customers’ satisfaction has a great place 
and influence on the perceived quality of software 
products and vice versa [27]. Early investigation is 
needed to know the requirements or features that 
satisfy users and customers. This will lead to the 
avoidance of the risks related to late discovering of 
user or customer satisfying requirements or product 
features [7]. Finding out the degree of customers 
satisfaction or dissatisfaction for product features 
before the products are built lowers or eliminates risks 
such as rework, late product delivery, extra cost in 
terms of effort and finance, [1] [3] etc. Product quality 
is determined by customer satisfaction [5]. Hence, 
issues on user or customer satisfaction as a proxy to 
perceived software quality are worth the pain 
researching. Customer satisfaction is a good indicator 
of the perceived quality of software products. 
Products with features that delight customers and 
users are perceived as been of quality [4]. Thus, finding 
out the satisfaction that users or customers get from 
software products features before the products are 
built is essential as this saves cost and enables prompt 
product delivery [4].  
     It is essential to also know the importance of the 
product requirements or features. This information 
helps in designing products that delight users or 
customers and promotes the perceived quality of the 
products. Studies show that product quality, customer 
satisfaction and customer loyalty are related [6].  
 
1.1 The Concept Of Software Quality 
 
Software quality as postulated by the IEEE [8]is: 
a. “The degree a system, component, or 
process meets specified requirements” 
b. “The degree to which a system, component, 
or process meets customer or user needs or 
expectation” 
From the second part of the above definition, it can 
be seen that customer satisfaction is a proxy for the 
quality of the software product and an indicator of 
such quality. Quality is expressed as the satisfying of 
users’/customers’ needs/expectations. It is anchored 
on conforming to the expectations of users and 
customers for a product and hinged on their 
satisfaction. The two alternative IEEE definitions on 
software quality agree with the propositions held by 
Philip B. Crosby and Joseph M. Juran, founding fathers 
of modern quality assurance. Each of the definitions 
above indicates a different view of software quality 
[9]. According to Crosby: “Quality means 
conformance to requirements” [10]; and to Juran, 
“Quality consists of those product features which meet 
the needs of customers and thereby provide product 
satisfaction”. Secondly, “quality consists of freedom 
from deficiencies” [11]. From the definition proffered 
by Crosby, software quality is the level to which the 
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built software meets the customer’s requirements and 
specifications. It focuses on fitness of use. More so, it 
also advocates a zero defect concept. This view 
however, is the demerit of the Crosby’s theory [9]. On 
the other hand, quality as defined by Juran in hinged 
on meeting and achieving customer satisfaction. It 
sees fulfilling user’s and customers real needs as being 
the actual target and true goal of software quality. 
This present study follows the second part of the IEEE 
definition of software quality as well as Juran’s 
postulation on software quality. Furthermore, Juran’s 
second definition also demands that efforts should be 
devoted to examining and correcting, where 
necessary, the requirement specification of the 
customer.  
     The demerit of this postulation is that it hands off the 
customer/user, the responsibility of ensuring that the 
software specification is accurate and complete. 
Also, the real needs as expressed by customers and 
users may differ from the specification of the project 
on some issues at the latter stage of development, 
which may result into difficulties that are expected to 
arise in the project’s development process, in 
particular when attempts are made to show how well 
the software meets the needs of the user/ customer 
[9].  
 
1.2 Considering Software Quality Early In 
Software Development Lifecycle 
 
Considering software quality late in the software 
development life cycle is responsible for the poor 
quality of software products today [12]. Many 
software development projects fail because early 
lifecycle defects such as badly or ill-defined 
requirements are not identified and removed early 
[13]. Most problems in software systems production 
that affect the quality of the software products are 
introduced in the early phases of the development 
lifecycle, however, attention is not succinctly given to 
this concern by many researchers and practitioners. 
Issues that impact on the quality and functionality of 
software products begin from the elicitation of 
requirements and grow with the specification and 
documentation of requirements and consummate in 
the design of the systems, culminating into the delivery 
of poor products. The influence of the neglect of these 
problems increases with subsequent phases of the 
software development, thus causing increasing and 
cumulative defects, omission of important 
functionalities, inclusion of irrelevant features, bad 
designs, costly reworks and even, the outright 
rejection of the system by the clients and the intended 
users as their needs are not met or satisfied [14]. All 
these can be eliminated, avoided and/ or reduced, if 
an early attention and commitment is given to the 
investigation and concerns of software quality from 
the start of a development project [12]. To arrive at 
software quality target, defects must be identified and 
minimized in the early lifecycle phases. Early 
consideration and cognition of what users or 
customers want from a proposed product or how they 
feel about the intended requirements or features are 
paramount and important as it is a pre-cursor to the 
their perception about the quality of the proposed 
product.     
 
1.3 Kano Model  
 
Despite the heights gained in requirements elicitation 
research, software engineers still come short of 
understanding what exactly a software product 
should have to meet the needs and expectations of 
users or customers [15]. Software engineering as a 
user-centric process is potentially prone to error. This 
error challenge can be tackled if adequate 
precaution is taken. Engaging users in requirements 
elicitation is not sufficient without capturing, not only 
their voice but also their mind. This approach was 
proposed by Noriaki Kano [20] [25]. He developed as 
model that was based on Fredrick Hertzberg Two 
Factor Theory [16]; the model classifies user 
requirements into five categories with varying levels of 
impact on users satisfaction based on degrees of 
fulfillments the requirements. It is assumed that system 
functionalities are directly proportional to the users’ 
satisfaction [17]. Kano model distinguishes what 
requirements or features bring satisfaction and what 
requirements have little association with satisfaction. It 
helps in identifying features and requirements of a 
proposed product that are most stimulating to users 
[18]. The five main categories of requirements of the 
Kano model [17] [18] [20] [25] are as follows:  
     Must-Be requirements: These are basic 
requirements that users expect in a software system 
and therefore take it for granted. Users’/ customers’ 
take these requirements/ features for granted when 
fulfilled/met but, if the product does not satisfy their 
need sufficiently, the user would be dissatisfied.  
     One-Dimensional requirements: These are the 
requirements that increase user satisfaction when 
met. They result in customers’ satisfaction when met/ 
fulfilled and dissatisfaction when not met. Users/ 
customers’ satisfaction is proportional to the level of 
their fulfillment. This implies that the higher the level of 
fulfillment, the higher the user satisfaction and vice 
versa.  
     Attractive requirements: These are the real value 
added features/ functionalities. They are dream 
requirements. Their absence does not cause problem 
for the user, if provided, the user feels satisfied. Their 
absence does not bring about dissatisfaction 
because they are out of customers’ expectation.  
     Indifferent requirements: The customer does not 
care whether or not the requirement is met.  
     Reverse requirements: The customer has a reverse 
or an inverse expectation. If the requirement is fulfilled, 
the customer is rather dissatisfied. 
     Kano model is however deficient as its categorized 
quality attributes are qualitative in nature and 
therefore cannot be effective in the quantitative 
analysis of customer satisfaction. This has led to 
numerous improvements on the model, among who 
are Berger et al [21] and Park et al. [19] used in this 
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study, for the computation of customer satisfaction 
scores. 
 
1.4 Reported Requirements Importance 
 
Reported requirements importance is a self-stated 
requirements importance captured directly from 
customers through word of mouth using a scale [23]. 
That is, it is the value of the requirement or feature as 
perceived by the user or customer [2]. Grigoroudis 
and Spyridaki [24], defines self-reported importance 
as “the straightforward customer preferences for the 
weight of a satisfaction criteria”. In this approach, 
users or customers are asked to rate the importance 
of the requirement, attribute or feature on a Likert 
scales that ranges from “not important at all” to “very 
important” [20]. However, this method has some 
weakness. Customers tend to give greater 
importance to attributes or features that represent 
basic functionality [22]. Reported importance 
normally tends to have low discrimination and 
customers are likely to see everything as important.  
     The remaining part of this paper is in three sections, 
namely: section 2- methodology, section 3-results and 
discussion, and section 4- conclusion.  
 
 
2.0  METHODOLOGY 
 
Kano questionnaire [20] [25] was be used to capture 
users’ requirements for a proposed e-Ebola awareness 
system. During requirements elicitation, a voice of 
customer survey was carried out to obtain 
requirements from potential users. Two questions were 
asked for each requirement; one of the questions is a 
functional (positive) question while the other is 
dysfunctional (negative). Each question (functional or 
dysfunctional), has a list of five options that 
respondents can select from. The options are: 1. I like 
it; 2. it must be; 3. I am neutral; 4. I can live with it; 5. I 
dislike it [20] [25]. The responses of respondents were 
collated and computed into a matrix categorizing the 
requirements on the grounds of users’ level of 
satisfaction/ excitement about the requirements. A 
sample of 50 potential users was purposively drawn for 
the voice of customer survey. The survey participants 
were obtained from among the students and staff of 
Universiti Utara Malaysia.  
     Based on Kano model categorization matrix [25], 
the responses to the Kano questionnaire were 
summarized into categories that specify the priorities 
of each requirement. A satisfaction coefficient for 
each requirement is computed.  Berger et al. [21], an 
improvement on the Kano model was used to 
compute the customer satisfaction indexes (CS) for 
each requirement. The CS explains whether 
satisfaction can be increased by meeting the 
requirements of a product or whether meeting the 
requirements of the product merely hinders the 
customers from being satisfied [21]. It provides the 
average impact of a product requirement on the 
satisfaction of all users or customers. It also gives an 
indication of how strongly a product feature may 
impact on user or customer satisfaction or on the other 
hand, how strongly the non-fulfillment of a product 
requirement or feature may influence user or 
customer dissatisfaction. The former is called the 
satisfaction index (Si) while the latter is called the 
dissatisfaction index (Di). They are defined thus21: 
 
Si = (Ai+Oi)/(Ai+Oi+Mi+Ii)    (1)                                                       
Di = (-1) (Mi+Oi)/(Ai+Oi+Mi+Ii) (2)                                                            
  
     Si represents positive customer satisfaction, 
implying that customer satisfaction increases when 
provided with the functionalities. The values of positive 
satisfaction of requirements range from 0 to 1, and the 
nearer the value is to 1, the more important and 
satisfying the requirement is and vice versa. Di 
represents customer dissatisfaction and it means that 
the customer is dissatisfied when the 
functionality/feature is not provided in the product. 
The value of the customer satisfaction coefficient 
varies from -1 to 0, and the closer to -1, the more the 
requirements affects the customers’ dissatisfaction 
and vice versa. A, O, M and I stands for attractive, 
one-dimensional, must-be and indifferent 
requirements respectively. The implication of these 
coefficients is that they provide knowledge on the 
positive and negative influence of every requirement 
on user/ customer satisfaction and paves way for 
requirements with greater impact to be given priority. 
It helps in determining the requirements to be 
eliminated from the list of requirements and features/ 
functionalities that must be retained.  
     Park et al. [19] in attempting to determine the 
performance of quality attributes developed a model 
that averages the sum of the absolute value of both 
the positive CS-coefficient (Si) and the negative CS-
coefficient (Di) to obtain Average Satisfaction 
Coefficient (ASCi). In this study, ASCi was also used to 
compute customer satisfaction as a proxy for 
perceived software quality. The Park et al.19 equation 
is as follows: 
 
    ASCi = (|Si| + |Di|) / 2     (3)
      
     In addition, a user-reported requirements 
importance rating was captured along with the Kano 
survey to ascertain the value that intended users or 
customers of the proposed product place on the 
requirements of the product. A 7-point Likert-type 
importance rating scale that ranges from totally 
unimportant to very important was used20. The entire 
survey instrument was checked and examined for 
reliability using Cronbach alpha and the result was 
0.79, indicating a good internal consistency of the 
questionnaire items. The Cronbach alpha coefficient 
is usually used in computing the reliability of a survey 
instrument. Cronbach alpha values of 0.7 and above 
are regarded as acceptable reliability coefficients 
[26]. Furthermore, a regression analysis was 
conducted to ascertain the influence of reported 
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requirements importance on the perceived quality of 




3.0 RESULTS AND DISCUSSION 
 
In this section, the results of the study are presented 
and discussed. 
 
Table1 Kano Requirements Categorization Table. 
 
Requirements M% O% A% I% R% Q% Total% Category 
R1 22 28 32 12 06 - 100 A 
R2 10 30 26 28 06 - 100 O 
R3 14 44 22 14 04 02 100 O 
R4 14 44 24 12 06 - 100 O 
R5 08 36 12 36 08 - 100 O 
A (Attractive); O (One-Dimensional); M (Must-Be); I 
(Indifference); R (Reverse); Q (Questionable); R1-R5 
(Requirements); Hussain et al [4] 
 
Table 2 Table of Customer Satisfaction Coefficients. 
 
Customer Satisfaction (CS) 





Requirements Si  Di Mean Std 
R1  .64  -.53  5.32 1.48 
R2  .60  -.43  5.28 1.47 
R3  .70  -.62  5.74 1.34 
R4  .72  -.62  5.32 1.71 
R5  .52  -.48  5.04 1.59 
R 1-R5 (Requirement); Hussain et al [4] 
 
     Table 1 provides the summary of the Kano model 
requirements categorization derived from the Kano 
survey. The data was presented as percentages. From 
the analysis, requirement 1 (R1) is an attractive 
requirement while requirements 2 to 5 (R2-R5) are one-
dimensional requirements. Table 2 contains the 
customer satisfaction and customer dissatisfaction 
indexes of the various requirements. It also includes 
the mean and standard deviation of the user reported 
importance ratings of the corresponding 
requirements. The basis of the models used in this 
paper is to assess the level of influence of self-reported 
requirements importance (IMPi) on customer 
satisfaction (represented by the Kano model’s 
customer satisfaction variables (Si, and ASCi). Table 2 
shows customer satisfaction coefficients (used as 
proxy for perceived product quality when certain 
requirements are present in the proposed product).  
 
Table 3 Regression table for Si=α + β (IMPi) + ei; R=.914; R2=; 
.834; Adjusted R2=.779; Std Error=.038 
 




         β 
(Stand.) 
   t     p-                                                 
value 
IMP           .279 .072       .914 3.89   .030 
α          -.864 .386  - -2.24        .111 
 
     In Table 3 the model: Si=α + β (IMPi) + ei is explained. 
The model significantly fits the data, F (1, 3)=15.125, 
p<0.05.  IMP has a significant influence on Si, t(3) = 3.89, 
p<0.05. This result reveals that a unit change (increase) 
in the importance of the requirement (feature) as 
perceived by the user or customer is associated with 
an average of 0.279 units of satisfaction if the 
requirement is met or if the feature is included in the 
product design. The value that potential 
users/customers of a software product place on a 
given requirement or feature determines how satisfied 
they will be with the product and the level of their 
perception of the products quality. Hence, it will be 
very vital to capture these kinds of requirements or 
features, and measure their level of importance, even 
before the design of the product, to obtain the 
perception of the quality of the proposed product 
from the potential users/customers of the product. 
  
Table 4 Regression table for ASCi=α + β (IMPi) + ei; R=.897; 
R2=; .805; Adjusted R2=.740; Std Error=.0403 
 




         β 
(Stand.) 
   t     p-                                                 
value 
IMP           .269 .076       .897 3.52   .039 
α          -.859 .411  - -2.09        .128 
 
     Similarly, Table 4 gives an explanation for the 
ASCi=α + β (IMPi) + ei model. The model significantly fits 
the data, F (1, 3) = 12.373, p<0.05. IMP accounts for 
74% of the variability in ASCi. Also, and has a significant 
influence on ASCi, t (3) = 3.52, p<0.05. This analysis 
shows that an increase in the importance of 
requirements/features leads to a proportionate 
increase (0.27 units) in the average satisfaction of 
users/customers if the given requirements are met or 
features included in product. The result also implies 
that the increase in the value of a 
requirement/feature as perceived by users/customers 
is proportional to the increase in the dissatisfaction 
they will get if such requirement/feature is not 
implemented in the software product.  
     In a nutshell, the two models in this study, present 
similar results. They show that a unit increase in 
requirements importance leads to a 0.30 units 
increase in customer satisfaction (i.e. the perceived 





In summary, this study investigated the extent of 
influence that user or customer reported requirements 
importance has on customers’ derived satisfaction 
(from fulfilled requirements). The study used Kano 
model customer satisfaction coefficients as proxy for 
perceived software quality. The importance of met 
requirement or feature influences the level of user or 
customer satisfaction and their perception of the 
products’ quality. This underscores the necessity of 
giving priority to both eliciting requirements that satisfy 
users or customers and ensuring that those elicited 
requirements or features are implemented in the 
software product. User or customer satisfaction 
promotes product quality. Firms that do not want to 
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lose the patronage and loyalty of their customers will 
work towards satisfying them with satisfying product 
with features that are of importance to them. This 
propels a healthy competitive market environment, 
and gingers a platform for product quality 
improvement, that works for a better satisfaction of 
the users/customers of the products. Products with 
features that satisfy or delight users or customers are 
considered of quality and perceived as important to 
them. So having these features in place in the product 
adds value and quality to the product and makes the 
product competitive in the market. The study shows 
that customer/user reported requirements 
importance ratings highly accounts for the variations 
in perceived customer satisfaction and the perceived 
quality of proposed software products when the 
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